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- MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
EROSION RATE STUDY 
FOR THE PERIOD 
APRIL 21, 1978 TO AUGUST 10, 1985 
I. Purpose. This report is to document the procedures used and the 
results obtained fram the bank erosion study for the Missouri National Re-
creational River Gavins Point Dam to Ponca, Nebraska. The period studied 
extends fram 21 April, 1978 to 10 August, 1985 or a period of 7.31 years. The 
study was made for the Omaha District of the U. S. Army Corps of Engineers by 
River Pro's under Contract No. DACW45-85-D-0084. 
II. Objective. The Objective of the study was to detennine bank erosion 
rates for the river system noted above for the left bank, right bank, and 
special identified erosion areas on both the left and right banks of the 
river reach. As described in the "Scope of Work" presentation furnished by 
the Omaha District, bank erosion is defined for this analysis as the aerial 
surface loss in acres of usable or productive land located along the river's 
banks. This includes land that is considered to be potentially productive. 
III. Procedure. 
of 1985 were used to di""Jide the stu.dy iil.\2d. of t~1e ~:-iver reaches into suitable 
were established by selecting poi~t that could be ident;~ied on both the base 
1 
- fence corners, road intersections, lone single tree or small tree clumps, or 
small tributary stream confluence points. The points were selected so that 
they could be identified on the 1978 and 1985 aerial photographs and also on 
aerial photographs of the area that might be taken in the future should it be-
cane necessary to extend the time frame of this erosion study. A brief des-
cription of each boundary point and the 1960 mileage location is listed in 
Table 1. These identifiable points for each segment on both sets of photo-
graphs were then connected to fom an irregular quadrilateral which outline 
the river segments with the overall river reach to be evaluated. 
2. The photographic reproduction scales of the 1978 and 1985 
photographs furnished for the study were at a scale of 1"=2000' and to im-
prove the ac=acy of the measurements (both linear and by planimeter) 
special photographic enlargements to a scale of 1 "=1000' were obtained of 
specified areas of the original photography provided. 
a. To determine the approximate area of the original photo-
graph to be enlarged, a preliminary selection was made of the most likely lo-
cations of the segment boundary key points on both the 1978 and 1985 photo-
graphic series. To insure overlap of the photographic enlargements that. would 
include t~e aT;>oroxiroate loct=ltion of "the kev co; ntc:::. rP!T1T)l ,::'jt-'?C:: ~,·!i_+-h ~ -I=,"")1..tr i_!"',....~ 
square opening were placed on the 1 "=2000' ohotographs and the Tc2:': :x)lected 
photolaJ::or2.torJ for preFaration of the enlargements. 
2 
- b. The enlarged scale also assisted in more accurately 10-
cating the key boundary point's final position on both photographic series. 
3. To canpute the segment area, the upstream right endpoint of 
each segment quadrilateral was connected to the downstream left endpoint for 
the purpose of dividing the quadrilateral into two (2) triangles. The area 
for each of the triangles fonned within the quadrilateral was dete:r:mined by 
measuring the length of the three (3) sides of each triangle using the 60 




where A, B, C are sides of the triangle. 
Triangle Area = (S(S-A) (S-B) (S-C))0.5 
The two triangle areas within each segment were then added together to obtain 
the toal area of each quadrilateral that fonned the segment of the sub-reach. 
The measurements and the areas canputed are shown in Table 2 for the 1978 
photographs and Table 3 for the 1985 photographs. 
4. Scale differences between photographs of the base year series 
(1978) were corrected using the scale correction factor determined as follows: 
a':-~easure the length of the' dOWfistream' cross-section of the 
segment using the 60 scale. 
b. Measure the length of the upstream cross-section of the nc:,i: 
segment downstream on the next dovmstream ?hotograph wnen it was necessary to 
use the next downstream photograph to locate the segment area. 
3 
c. Divide the downstream cross-section distance by the up-
stream cross-section distance. (This is the photo scale factor for the seg-
ment where the upstream measurement was used (see example canputation below) .) 
d. Multiply this photo scale factor by the photo scale factor 
for the segment upstream and square the product to arrive at the segment scale 
oorrection factor. 
Note: The scale factor for Segment 1 is used as 1.00. 
The segment scale oorrection factors determined from the 1978 photograph series 
are presented in tabular format in Table 4. A sample canputation showing deri-
vation of the Segment Scale Correction Factor determined for this study is shown 
on the tabulation page. It is also presented below in generalized form. 
DiS X-Section (Seg. X-I) h 1 ( 
X) = P oto Sca e Factor Segment X) U/s X-Section (Seg. 
«PFS for Seg. X-I) (PFS for Seg. X»2 = Segment Scale Correction Factor 
for Segment X. 
(where X is the segment number for which scale factor is desired) 
5. The area distortion factor for the 1985 photographs were deter-
mined by dividing the 1978 segment areas by the 1985 segment areas. The area 
correction factors for the 1985 photographs were then obtained by multiplying 




The area rorrection factors for the 1978 photographic set are shown in tabular 
format in Table 5. The area distortion factor for 1978 is 1.0 as the 1978 
photographs were selected as the base year. 
6. The area rounded by the upstream and downstream cross-section 
lines, the river bankline and the right or left roundary line was planimetered 
on roth the 1978 and 1985 photographs. Areas were planimetered at least twice 
with the left and right areas tabulated separately as shown in tabular format 
in Table 7. Planimetered areas were multiplied by the appropriate area correc-
tion factor to obtain the correlated correct area in square inches. The 1985 
corrected areas were subtracted from the 1978 corrected areas to determine the 
differences in area fran 1978 to 1985. Increases in areas are reported as no 
erosion loss and recorded as negative difference values on the planimeter tabu-
lation and as 0.00 on the Erosion Rate tabulation. 
To provide area data for the special identified erosion areas, a perpendicular 
was constructed (on the 1985 photographs) fran the upstream and downstream end-
points of the special erosion area limits to the respective left or right segment 
roundary line. This allowed for a sub-segment planimeter measurement which could 
be accumulated with other area measurements to comprise the special erosion site 
"rea dat". '['he nynry)rtinnal t"p12tionshin between t-he measuyed length of a seg-
ment side on the 1978 cu£ ::',)85 phccographs ::;roviced a factorial relationship to 
set a distance fran a key !'oi,.,t on the 1978 photcxr""'lc c~. 
lar could ce constrJcted to t..~2 197P ~-.: .-_~~ banklln8. This ,-
5 
-corresponding sub-segment to be planimetered on the 1978 photography to develop 
that year's special erosion site area. These areas were designated as "A" and 
"B" on the photograph overlay and incorporated into the Segment Number on the 
planimeter data table. 
7. The segment cross-sections were located on the August, 1985 
aerial mosaic maps using identifiable points between the study aerial photo-
graphs and the mosaic maps. The river mileages, shown on the mosaic maps, were 
used to trace an approximate river thalweg line. Fran the points where the seg-
ment cross-sections intersect the left or right bankline a perpendicular was 
drawn fran the channel thalweg trace. A proportional distance was measured 
between adjacent mileage points indicated on tl1e mosaic map to establish a river 
mileage (to the nearest one/hundreth of a mile) for these points which then pro-
vided the segment left and right bank limits for determining each left or right 
segment length. The limit points of the special identified erosion areas were 
established in the same manner, except for the James River Chute Left and Right 
Areas where a separate chute thalweg was established for mileage length measure-
ment. 
8. A special evaluation was made to determine the reproduction 
scale_of the_base_year photographs_ (1978). Specific areas were identified on 
the photography for which similar areas could be identified on the latest USGS 
Quadrcmgle maps of We s cuc.~.' 
and photograph using the 60 scale to determine the surface area va"-cc,-s. SerC'I 
6 
of these areas (shawn in the table below) were measured over the length of 
the study reach and an adjustment factor was canputed for each site. The 
largest and the smallest adjustment factor computation was dropped and then 
an average was camputed of the remaining five factors. This "Adjustment Factor" 
was used t.o modify the area difference value found for each segment in Table 7 







































*Largest and smallest values deleted frcm the camputation of average 
Adjustment Factor. 
9. River mileages and area differences were utilized to determine 
erosion and erosion rates for each segment. Using the scale of 1 inch equal 
to 1,000 feet, the erosion values in acres were obtained by multiplying the 
area di "C,crc'!"',ccsin square inches by the Adjustment Factm- '1oted in ?aragraph 
above ard then the results multiplied by 22.956841. for conversion to acres. 
The erosion values are presented in separate tabular fGl::ti.......:.C ';::0£ U~2 .l..eIl: and 
right bank for each river segment in Table 8 and 9. 
7 
- IV. Discussion. 
1. As indicated in the "Scope of Work" the definition of bank 
erosion for this evaluation is the aerial surface loss in acres of useable 
or productive land, which includes land that is considered to be potentially 
productive. This classification includes land that is currently being used 
for agricultural or river fran develOJ::ment purposes. It includes land that 
could be readily converted to agricultural use with a minimum of effort. 
2. The majority of the oomputations for this study were accomplished 
using computer programs which used values to 8 or 10 decimal places before 
being rounded-off to the values shown on the tabulations. Therefore, when 
making check computations of the recorded data it will be necessary to use 
similar decimal values to simulate study values. This is more relevant where 
the computation requires several values to be multiplied together or where 
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MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 1 
KEY POINT IDENTIFICATION DESCRIPTION 
KEY POINT DESCRIPTION 
Intersection centerline of dam and outlet 
Intersection centerline of highway and drive 
Engine on irrigation system 
Center of house 
Engine on irrigation system 
Intersection centerline of highway and drive 
Center of garage on North side of house 
Intersection of fence lines 
Intersection of street centerlines 
Northeast corner of building 
Centerline of centerline of drives 
Center of pivot pad of irrigation system 
Intersection of field drives 
Intersection of field lines 
Intersection of field drives 
Center of shed 
Intersection of field lines 
Field corner 
Pence corner 
~Ulter pivot paa 0~ irrlgation system 
Center of shed 




























MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 1 
KEY POINT IDENTIFICATION DESCRIPrICN 
KEY POINT DESCRIPI'ION 
Intersection of field drives 
Intersection of field drives and field line 
Intersection of centerline of road and feince line 
Intersection of field line and tree line 
Center of shed 
Intersection of farm drives 
Center of shed 
Center of pivot pad of irrigation system 
Single tree 
Engine on irrigation system 
Center of shed 
Tree on edge of clearing 
Single tree 
Center of building 
Field corner 
Intersection of centerline of road and fence line 
Northwest corner of building 
Northwest corner of farm field fence line 
Centerline of farm road and alignment turn 
Cener of center-pivot 
Northeast corner ot £ann Ilt::.Ld 




























MISroURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM ro PONCA, NEBRASKA 
TABLE 1 
KEY POINT IDENTIFICATION DESCRIPrION 
KEY POINT DESCRIPrION 
Northwest comer of fann building 
Northwest comer of fann building 
Southwest comer of fann field 
Ditch on fence line 
Point at road intersection 
Intersection of drainage ditches 
Road intersection at Northwest comer of fann field 
Northwest comer of building 
Road intersection at center of Northwest edge fann field 
Large lone tree in bluffs area 
Lone tree on fence line 
Northwest comer of small triangular field 
Northwest comer of irrigation pump house 
Point of land along left bank of old dry chute channel 
Point along center-pivot access road at field edge line 
Northwest comer of fann pond 
Road intersection -- South side of East-West road 
East-West road extended to intersection with North-Souto 
field road 
Center of center-pivot irrigation system 
Lone tree on rence Ilne 
Right bank end of drainage crossing 
Intersection of North-South field road with East-West field 
At point where field road running along right bank or 
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MISSJURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 1 
KEY POINT IDENTIFICATION DESCRIPTION 
KEY POINT DESCRIPTION 
Center of building 
Lone tree located along field read 
County road intersection next to farmstead 
Intersection of field roads 
Center of irrigation pivot 
Intersection of driveway fram group of buildings with 
road. 
County road intersection - The East-West road extends 
East fram the river and intersects the North-South road 
a short distance (about 200 to 250 feet) South fram a 
clump of trees 
small building located in tree clearing 
Intersection of North-South field line with Northeast-
Southwest road running along tree line 
This is a manufactured point. It was detennined by extra-
polating the North-South field line through point 7L across 
the river. Maps for segments 6 and 7 were matched and a 
line was drawn connecting the key points 6R and BR. The 
intersection of this line with the extrapolated line fram 
across the river defines the key point. 
Center point of pivot irrigation installation 
Midpoint of rectangular building 
On a North-South county road at point where an East-West 
















MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM 'ill PONCA, NEBRASKA 
TABLE 1 
KEY POINT IDENTIFICATION DESCRIPrION 
KEY POINT DESCRIPrION 
At a point where a field road fran the West inter-
sects another field road running in a North-South 
direction. 
This is a manufactured point. It lies on the same 
East-West county road as point 9R. It was located 
by using point 9R as the midpoint between a North-
South county road lying West of point 9R and point 
lOR. Point lOR is therefore the same distance (14.95 
units on 50 scale) fran point 9R as point 9R is fran 
the North-South county road. 
At the intersection of North-South field line with 
East-West field line. 
At the intersection of a line extrapolating an East-
West county road with a field road running along the 
East side of a tree line. 
Small building (appears to be a grain bin) located 
along North-South county road about 1000 feet North of 
farmstead buildings. 
Same as llR 
Intersection of field road which is an extension of 
North-South county road with East-West field line. Point 
is located about one-half mile South of farmstead buildings 
ShC.lif':; on segment: 12 photo. 
Intersection of East-West county road with North-South 
field road. Point is located on county road about 200 
or County road. - (ShOws more clearly Gn '85 photo.) 
Intersection of North-~,")1Y':!: :.-r:l.mty road with East-1v0sr 
h .. 711f-<:::pc:+--:",,>'"'. :-::-!'=,,>-'i. 
This is a manufactured point. It lies on a well defined 
rection. The key point is located at the intersection of 
this land line with a line extrapolatEOd South from what 
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MISSOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 1 
KEY POINT IDENTIFICATION DESCRIPTION 
KEY POINT DESCRIPTION 
Intersection of East-West county road with North-South 
field road. Key point is located at beginning of drive-
way into farmstead. 
This is a manufactured point. It lies on a line that was 
developed by matching the maps for segment.s 14 and 15 
and drawing a line connecting points 14R and 16R. The 
key point was then located at the intersection of this 
line with an extrapolation along the East-West county 
road through point 15L and across the river. 
At intersection of East-West county road with driveway to 
fannstead. 
At "Y" intersection of bluff road located about 1000 feet 
East of circle road. 
At intersection of North-South county road and driveway 
to fannstead located East of county road. 
At intersection North-South road with dead-end road en-
tering fran West. 
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MISs::JURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 2 
1978 TRIANGULAR AND SEGMENT AREAS FOR DIsroRrION CORRECl'ION 
SEGMENT LEFT BANK UPSTREAM DIAOONAL OOWNSTREAM RIGHI' BANK TRIANGLE SEGMENr 
NUMBER DISTANCE X-SEcrION U/R TO D/L X-SEcrION DIsrANCE AREA AREA 
l-L 24.60 10.00 28.80 119.01 
l-R 28.80 27.10 35.60 383.14 502.15 
2-L 29.90 27.10 46.70 380.88 
2-R 46.70 39.60 18.00 349.01 729.89 
3-L 36.60 39.90 68.70 577.33 
3-R 68.70 41.65 39.50 741. 48 1318.81 
4-L 44.90 41.85 46.70 851. 71 
4-R 46.70 42.10 24.50 513.49 1365.20 
- 5-L 33.00 42.20 67.20 561. 70 
5-R 67.20 47.30 40.30 938.95 1500.65 
6-L 50.10 47.40 72.00 1182.56 
6-R 72.00 50.70 39.90 978.70 2161. 26 
7-L 39.40 50.90 73.70 949.58 
7-R 73.70 54.10 51.10 1382.00 2331.58 
8-L 39.10 54.20 69.70 1055.08 
8-R 69.70 53.60 35.40 930.90 1985.98 
9-L 25.70 53.70 52.50 661. 33 
9-R 52.50 52.00 34.80 857.17 1518.50 
10-L 48.60 51.80 59.50 1201. 20 
10-R 59.50 39.20 33.50 618.53 1819.73 
11-L 50.00 39.20 54.30 941. 49 
]J-? 5~.11) 1./'1.:0 00 ·c '~(~,"! r.1 162,~. ()? 
12-L 45.70 40.60 59.S0 Q;C r?"" --'.:..~ ..... 0 




MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 2 
1978 TRIANGULAR AND SEGMENr AREAS FOR DIS'roRl'ION CORRECrION 
SEGMENT LEFT BANK UPSTREAM DIAGONAL OOI'lNSTREAM RIGHT BANK TRIANGLE SEGMENT 
NUMBER DISTANCE X-SECTION viR 'ro OiL X-SECTION DISTANCE AREA AREA 
13-L 32.20 51.65 47.40 747.45 
13-R 47.40 46.60 33.50 735.35 1482.80 
14-L 41.00 46.80 71.60 906.62 
14-R 71.60 42.45 44.80 892.01 1798.63 
15-L 34.50 42.15 71.00 509.69 
15-R 71.00 40.00 45.30 836.82 1346.51 
16-L 37.70 40.20 54.70 757.69 
16-R 54.70 48.50 47.50 1078.66 1836.35 
- 17-L 42.40 49.00 61.30 1032.93 
17-R 61.30 45.30 50.00 1114.95 2147.88 
18-L 48.90 45.15 67.50 1103.46 
18-R 67.50 40.60 51.10 1034.67 2138.14 
19-L 48.20 40.60 68.40 962.37 
19-R 68.40 45.45 47.70 1080.69 2043.06 
20-L 33.60 45.25 56.40 760.20 
20-R 56.40 36.00 31.80 529.08 1289.28 
21-L 40.10 36.13 57.43 717.99 
21-R 57.43 32.45 42.97 690.02 1408.01 
22-L 41.15 34.07 65.00 611.49 
22-1> !i5.00 49.40 38.43 946.10 1,5";7 00 
23-L 38.80 49.35 59.33 951.59 
""!...., _. 59.33 25.53 40.?5 <111 01 1360 on 
24-L 51.65 25.65 55.15 658.59 
24-R 55.15 53.93 15.57 418.95 1077.54 
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MISSJURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 2 
1978 TRIANGULAR AND SEGMENr AREAS FOR DIsroRrICN o)RRECrrON 
SEGMENT LEFT BANK UPSTREAM DIAGONAL DOWNSTREAM RIGHT BANK TRIANGLE SEGMENT 
NUMBER DIsrANCE X-SECI'ION U/R TO D/L X-SEX:TION DIsrANCE AREA AREA 
---
25-L 39.55 53.93 44.30 862.29 
25-R 44.30 32.65 18.63 271. 36 1133.65 
26-L 9.83 32.05 41.85 14.05 
26-R 41.85 58.43 45.75 951. 25 965.30 
27-L 18.15 58.43 44.90 307.66 
27-R 44.90 21. 70 31.55 313.52 621.18 
28-L 14.67 21.83 35.10 68.01 
28-R 35.10 46.55 46.90 759.94 845.95 
,- 29-L 11.60 46.55 47.57 269.82 
29-R 47.57 38.37 31. 73 606.34 876.16 
30-L 48.13 38.75 48.87 861.29 
30-R 48.87 46.95 13.03 305.86 1167.15 
31-L 31.25 47.10 49.53 712.19 
31-R 49.53 41. 73 14.55 276.64 988.83 
32-L 46.45 42.17 64.20 978.30 
32-R 64.20 45.55 49.95 1132.08 2110.38 
33-L 36.20 44.97 47.00 763.94 
33-R 47.00 37.85 25.55 482.55 1246.48 
34-L 30.13 37.85 32.10 466.77 
34-R 32.10 31. 33 18.27 277.19 743.97 
35-L 30.35 32.00 54.40 -11.J .. :4 
") c: .":: r::t1. ' '~1 ,1S, 1""\ r: :1 -- ~~" -'1 lJ ~:=' rc 
36-L 38.90 44.35 63.40 852.00 
-
36-R 63.40 38.15 35.10 580.83 1432.83 
17 
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MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 2 
1978 TRIANGULAR AND SEGMENT AREAS FOR DISTORI'ION CORROCTION 
SEGMENT LEFT BANK UPSTREAM DIAOONAL OOWNSTREAM RIGHT BANK TRIANGLE SEGMENT 
NUMBER DISTANCE X-SECTICN U/R TO D/L X-SECTICN DISTANCE AREA AREA 
37-L 32.70 38.35 43.40 605.16 
37-R 43.40 43.85 7.75 168.09 773.25 
38-L 23.45 43.90 38.20 447.43 
38-R 38.20 32.20 27.20 430.67 878.10 
39-L 23.90 32.15 39.25 383.86 
39-R 39.25 28.30 22.80 317.90 701. 76 
40-L 24.55 28.30 50.65 190.55 
40-R 50.65 23.35 54.00 589.33 779.88 
- 41-L 28.75 23.45 41.45 326.09 
41-R 41.45 41.90 31.60 609.25 935.34 
42-L 37.00 42.05 56.15 777.92 
42-R 56.15 38.60 38.00 731. 36 1509.28 
43-L 23.60 38.70 49.20 447.40 
43-R 49.20 44.30 17.95 396.14 843.54 
44-L 41.45 44.60 55.15 909.23 
44-R 55.15 46.45 23.75 545.77 1455.00 
45-L 47.90 46.40 50.65 1006.77 1006.77 
45-R 
46-L 24.80 50.70 55.20 627.73 
46-R ':>':;.I-V .).L.20 22.70 580.69 1208.41 
47-L 38.60 51.25 43.30 815.05 
.~ J, """ .... 
48-L 22.60 46.40 42.40 477.54 








MISSOURI NATIONAL RECREATIOOAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 2 
1978 TRIANGULAR AND SEGMENT AREAS FOR DISTORl'IOO CORRECTION 
LEFT BANK UPSTREAM DIAGONAL OOWNSTREAM RIGHT BANK TRIANGLE 
DISTANCE X-SECTIOO U/R TO D/L X-SOCTIOO DISTANCE AREA 
31.85 35.10 47.45 558.97 
47.45 42.55 31.25 651.22 
27.10 42.70 63.05 457.34 







NIISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 3 
1985 TRIANGULAR AND SEGMENT AREAS FOR DISTORrION o)RRECI'ION 
SEGMENT LEFT BANK UPSTREAM DIAGONAL OOWNSTREAM RIGHT BANK TRIANGLE SEGMENT 
NUMBER DISTANCE X-SECrION U/R TO D/L X-SECrION DISTANCE AREA AREA 
l-L 23.90 9.60 27.90 111. 06 
l-R 27.90 25.90 34.50 355.46 466.52 
2-L 29.10 25.90 45.00 354.86 
2-R 45.00 38.00 17.40 323.20 678.06 
3-L 36.20 38.10 66.60 548.20 
3-R 66.60 40.90 37.60 691.02 1239.22 
4-L 44.00 40.90 45.40 812.37 
4-R 45.40 40.60 23.80 481. 61 1293.98 
,~ 5-L 32.10 40.60 65.00 524.59 
5-R 65.00 46.80 38.90 900.87 1425.46 
6-L 49.20 46.90 70.40 1150.68 
6-R 70.40 49.20 38.00 894.08 2044.76 
7-L 38.50 49.30 73.60 871. 34 
7-R 73.60 52.60 49.10 1289.94 2161. 28 
8-L 38.20 52.60 67.80 1000.37 
8-R 67.80 52.20 33.90 866.14 1866.51 
9-L 24.90 52.00 50.70 619.39 
9-R 50.70 50.20 33.40 794.93 1414.32 
10-L 46.80 50.20 57.70 1122.80 
10-R 57.70 38.30 32.20 581. 06 ''''''01 1fl 
ll-L 48.70 38.30 52.30 390.08 
11-R c:::') ")0 -, r_ ,,~ "':I') 'II 
-- .-' .' h3~.2!) 1 ~. -..., 
12-L 44.60 39.50 57.90 879.47 
12-R 57.90 49.90 28.60 713.48 1592.96 
20 
MISOOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM ID PONCA, NEBRASKA 
TABLE 3 
1985 TRIANGULAR AND SEGMENT AREAS FOR DISIDRTION CORRECTION 
SEGMENT LEFT BANK UPSTREAM DIAGONAL OOWNSTREAM RIGHT BANK TRIANGLE SEGMENT 
NUMBER DISTANCE X-SECI'ION U/R ID D/L X-SECI'ION DISTANCE AREA AREA 
13-L 30.90 .49.80 45.30 687.38 
13-R 45.30 44.70 31. 70 667.42 1354.80 
14-L 39.60 44.70 68.70 836.77 
14-R 68.70 40.80 43.00 823.75 1660.52 
15-L 33.30 40.90 68.80 475.04 
15-R 68.80 39.20 42.70 763.23 1238.27 
16-L 36.00 39.10 53.80 703.58 
16-R 53.80 46.70 36.90 846.25 1549.83 
.~ 17-L 40.90 46.90 58.60 952.82 
17-R 58.60 43.40 48.10 1026.18 1979.00 
18-L 47.60 42.80 64.40 1018.56 
18-R 64.40 38.90 48.70 944.94 1963.50 
19-L 47.00 38.80 66.50 894.46 
19-R 66.50 44.50 46.10 1022.66 1917.12 
20-L 33.40 44.40 55.60 741. 48 
20-R 55.60 35.70 30.80 505.12 1246.60 
21-L 39.05 35.07 55.73 679.10 
21-R 55.73 32.37 41.10 658.78 1337.88 
22-L 39.83 32.25 62.20 562.17 
22-R 62.20 48.00 36.87 883.39 1445.56 
23-L 37.00 46.90 56.47 862.44 
., ') .. -...... ':::17 ,~ 
.... >1. t:0 ;0 
24-L 49.90 24.65 53.23 ~ .. '.~-'-~ • ..tv 
24-R 53.23 51. 97 14.75 382.69 994.15 
-
21 
.- MISOOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM 'ID PONCA, NEBRASKA 
TABLE 3 
1985 TRIANGULAR AND SEGMENT AREAS FOR DIS'IDRl'ION CDRRECTION 
SEGMENT LEFl' BANK UPSTREAM DIAGONAL DOWNSTREAM RIGHT BANK TRIANGLE SEGMENT 
NUMBER DIsrANCE X-SECTION U/R'ID D/L X-SECTION DISTANCE AREA AREA 
25-L 38.30 51.97 42.73 804.79 
25-R 42.73 31.45 17.87 249.46 1054.25 
26-L 9.75 31.23 40.90 22.27 
26-R 40.90 56.63 44.53 903.70 925.97 
27-L 18.20 56.63 42.93 293.19 
27-R 42.93 20.95 30.10 289.67 582.86 
28-L 14.45 20.93 34.03 80.85 
28-R 34.03 45.40 45.67 718.63 799.48 
.- 29-L 11.35 45.40 46.65 257.62 
29-R 46.65 37.85 31.23 588.18 845.80 
30-L 46.10 37.35 47.23 798.28 
30-R 47.23 45.53 12.55 285.70 1083.98 
31-L 30.23 45.55 47.93 666.44 
31-R 47.93 40.35 14.03 257.25 923.69 
32-L 44.35 40.00 61.15 885.95 
32-R 61.15 43.30 47.80 1029.52 1915.47 
33-L 34.93 43.45 45.23 710.87 
33-R 45.23 36.57 24.35 444.30 1155.17 
34-L 29.20 36.60 31.05 437.35 
34-P 31.05 30.25 17 .47 256.36 693.71 
35-L 29.00 30.20 51.80 371. 05 
lS-? '1. "") nr. ')r_ "r 
36-L 38.00 43.J.S S:C. J5 211.38 




MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 3 
1985 TRIANGULAR AND SEGHENT AREAS FOR DISTORrION CORRECrrON 
SEGMENT LEFI' BANK UPSTREAM DIAGONAL DOWNSTREAM RIGHI' BANK TRIANGLE SEGMENT 
NUMBER DIsrANCE X-SECrION u/R TO D/L X-SECrION DISTANCE AREA AREA 
37-L 31. 70 37.10 41.65 565.38 
37-R 41.65 42.10 7.30 151. 97 717.35 
38-L 22.70 42.20 36.55 414.47 
38-R 36.55 30.50 25.75 387.38 801. 85 
39-L 23.00 30.65 37.50 352.13 
39-R 37.50 26.95 21.85 290.04 642.17 
40-L 23.45 27.00 48.30 175.47 
40-R 48.30 22.20 51.20 533.69 709.16 
-
41-L 27.55 22.30 39.40 298.13 
41-R 39.40 39.60 29.75 544.30 842.43 
42-L 35.45 40.45 54.10 716.93 
42-R 54.10 37.45 36.45 680.77 1397.70 
43-L 23.30 37.50 48.20 426.75 
43-R 48.20 43.45 17.35 375.43 802.18 
44-L 39.70 43.10 52.90 840.66 
44-R 52.90 44.80 23.10 513.41 1354.07 
45-L 46.55 44.70 48.80 0 940.00 940.00 
45-R 
46-L 23.90 48.80 52.75 581. 61 
46-R 52.75 49.20 21.80 535.53 1117.14 
0, -
" 
:::'7.~O ~9 ~ '15 -11.65 ;~ =. ;,). -,.8 
47-R n.65 J5. ,'C ; '-, ::-, !~ . ~ .- '0 lJG' .. " 
-
48-L 21.80 45.10 41.35 449.13 
48-R 41.35 0 .• -0 
--
'" 'r" O<e" 










MISSJURI NATIONAL RB2REATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 3 
1985 TRIANGULAR AND SEGMENT AREAS FOR DISI'ORTION CXlRRB2TICN 
LEFl' BANK UPSTREAM DIAGONAL DOWNSTREAM RIGHr BANK TRIANGLE 
DISTANCE X-SECTION U/R TO OiL X-SECTION DISTANCE AREA 
31.00 34.60 46.55 536.30 
46.55 41.80 30.90 631. 80 
25.85 41.90 61.25 427.91 





,- MISSOURI NATIONAL RECREATICNAL RIVER 
GAVINS POINI' DAM TO PONCA, NEBRASKA 
TABLE 4 
SCALE CDRRECI'ION FACIDRS (1978) 
1978 UPsrREAM 1978 OOVINSTREAM PHaro SCALE SEGMENT 
SEGMENT X-SEcrION X-SEcrION FACTOR (DS/US) SCALE FACIDR 
1 10.00 27.10 1.0000 1. 0000 
2 27.10 39.60 1. 0000 1. 0000 
3 39.90 41.65 0.9925 0.9850 
4 41.85 42.10 0.9952 0.9756 
5 42.20 47.30 0.9976 0.9858 
6 47.40 50.70 0.9979 0.9911 
7 50.90 54.10 0.9961 0.9880 
8 54.20 53.60 0.9982 0.9885 
9 53.70 52.00 0.9981 0.9926 
10 51.80 39.20 1.0039 1.0040 
11 39.20 40.70 1. 0000 1. 0077 
12 40.60 51.35 1.0025 1.0049 
13 51.65 46.60 0.9942 0.9933 
14 46.80 42.45 0.9957 0.9800 
15 42.15 40.00 1.0071 1. 0056 
16 40.20 48.50 0.9950 1.0042 
17 49.00 45.30 0.9898 0.9700 
18 45.15 40.60 1. 0033 0.9862 
19 40.60 45.45 1. 0000 1.0067 
20 ~;:).'-...J ...)0.0\.1 .L.UV'"t"::l: LOu8~ 
Segment 4 - 41.65/41.85 = 0.99;j2 = "hoco .3::;"",,, ':lOC~';:: '. 
L [(0.9925) (0.9952) 1 = 0.9756 = s'--- ". s,c:.:.,: :~o::=:· iSegment 4) 
25 
.- MISOOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 4 
SCALE CORRECTION FACIDRS (1978) 
1978 UPSTREAM 1978 OOWNSTREAM PHOIO SCALE SEGMENT 
SEGMENT X-SECrION X-SECTICN FACTOR (DS/US) SCALE FACTOR 
21 36.13 32.45 0.9964 1.0016 
22 34.07 49.40 0.9525 0.9006 
23 49.35 25.53 1. 0010 0.9090 
24 25.65 53.93 0.9953 0.9927 
25 53.93 32.65 1. 0000 0.9907 
26 32.05 58.43 1. 0187 1. 0378 
27 58.43 21. 70 1.0000 1.0378 
28 21.83 46.55 0.9940 0.9981 
.- 29 46.55 38.37 1. 0000 0.9881 
30 38.75 46.95 0.9902 0.9805 
31 47.10 41. 73 0.9968 0.9742 
32 42.17 45.55 0.9896 0.9730 
33 44.97 37.85 1. 0129 1. 0047 
34 37.85 31.33 1. 0000 1. 0260 
35 32.00 45.00 0.9791 0.9586 
36 44.35 38.15 1. 0147 0.9869 
37 38.35 43.85 0.9948 1. 0188 
38 43.90 32.20 0.9989 0.9873 
39 32.15 28.30 1. 0016 1.0008 




MISSOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINr DAM 'TO PONCA, NEBRASKA 
TABLE 4 
SCALE CDRRECTION FAC'TORS ( 1978) 
1978 UPSTREAM 1978 JX)WNsrREAM PHaro SCALE SEGMENT 
SEGMENT X-SEcrION X-SEcrION FAC'TOR (DS/US) SCALE FAC'IOR 
41 23.45 41.90 0.9957 0.9915 
42 42.05 38.60 0.9964 0.9844 
43 38.70 44.30 0.9974 0.9878 
44 44.60 46.45 0.9933 0.9815 
45 46.40 50.65 LOOn 0.9887 
46 50.70 51.20 0.9990 1. 0002 
47 51.25 46.90 0.9990 0.9961 
48 46.40 35.10 1. 0108 1. 0197 
49 35.10 42.55 1. 0000 1. 0217 




MISSOURI NATIONAL REX::REATIONAL RIVER 
GAVINS POINT DAM 'ill PONCA, NEBRASKA 
TABLE 5 
1978 AREA <XlRRECrrON FACrORS 
(1) (2) ( 3) ( 4) (5) 
DIS'illRrION 1978 AREA <XlRREX::TION 
FACIDR SCALE FACrOR 
SEGMENT 1978 AREA 1978 AREA (1)/(2) FACTOR (3) x (4) 
1 502.147 502.147 1. 0000 1.0000 1.0000 
2 729.889 729.889 1.0000 1. 0000 1. 0000 
3 1318.808 1318.808 1. 0000 0.9850 0.9850 
4 1365.197 1365.197 1. 0000 0.9756 0.9756 
5 1500.641 1500.641 1.0000 0.9858 0.9858 
6 2161.252 2161. 252 1. 0000 0.9911 0.9911 
7 2331. 578 2331. 578 1.0000 0.9880 0.9880 
8 1985.981 1985.981 1.0000 0.9885 0.9885 
9 1518.501 1518.501 1. 0000 0.9926 0.9926 
10 1819.721 1819.721 1. 0000 1.0040 1. 0040 
11 1624.030 1624.030 1. 0000 1. 0077 1. 0077 
12 1681. 298 1681.298 1. 0000 1. 0049 1. 0049 
13 1482.796 1482.796 1. 0000 0.9933 0.9933 
14 1798.630 1798.630 1. 0000 0.9800 0.9800 
15 1346.508 1346.508 1. 0000 1. 0056 1. 0056 
16 1836.350 1836.350 1. 0000 1. 0042 1.0042 
17 2147.881 2147.881 1. 0000 0.9700 0.9700 
18 2138.139 2138.139 1. 0000 0.9862 0.9862 
19 2043.058 2043.058 1.0000 1. 0067 1. 0067 
20 1289.283 1289.283 1. 0000 1.0089 1. 0089 
L~ ~ " .1- ~~ '-' ..... ·~v(.,. ~'..:....~ 
- ~ . '--
22 1557.591 1557.591 1. 0000 0.900G 0.9006 
28 
-
MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINr DAM 'lD PONCA, NEBRASKA 
TABLE 5 
1978 AREA cx)RRECI'ION FACroRS 
(1) (2) ( 3) ( 4) (5) 
DISI'ORI'ION 1978 AREA cx)RRECI'ION 
FAC'lDR SCALE FAC'lDR 
SEGMENl' 1978 AREA 1978 AREA (1)/(2) FAC'lDR (3) x (4) 
23 1362.898 1362.898 1. 0000 0.9090 0.9090 
24 1077.546 1077.546 1. 0000 0.9927 0.9927 
25 1133.645 1133.645 1. 0000 0.9907 0.9907 
26 965.304 965.304 1. 0000 1. 0378 1. 0378 
27 621.182 621.182 1. 0000 1. 0378 1.0378 
28 845.953 845.953 1. 0000 0.9881 0.9881 
29 876.155 876.155 1.0000 0.9881 0.9881 
"~ 
30 1167.151 1167.151 1. 0000 0.9805 0.9805 
31 988.835 988.835 1.0000 0.9742 0.9742 
32 2110.377 2110.377 1. 0000 0.9730 0.9730 
33 1246.484 1246.484 1.0000 1. 0047 1. 0047 
34 743.967 743.967 1.0000 1. 0260 1. 0260 
35 1123.855 1123.855 1. 0000 0.9586 0.9586 
36 1432.831 1432.831 1. 0000 0.9867 0.9867 
37 773.259 773.259 1. 0000 1. 0188 1. 0188 
38 878.096 878.096 1.0000 0.9873 0.9873 
39 701. 761 701. 761 1. 0000 1. 0008 1. 0008 
40 779.883 779.883 1. 0000 1. 0031 1. 0031 
41 935.340 935.340 1.0000 0.9915 0.9915 
42 1509.271 1509.271 1. 0000 0.9844 0.9844 
<! ? 8~13.~3: 843."=7 1.000:1 f). 9'::-:-'~ '~'. ~'87S 




MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 5 
1978 AREA CORREcrION FACTORS 
(1) (2) ( 3) ( 4) (5) 
DISTORI'ION 1978 AREA CORREcrION 
FACTOR SCALE FACTOR 
SEGMENT 1978 AREA 1978 AREA (1)/(2) FACTOR (3) x (4) 
45 1006.770 1006.770 1.0000 0.9887 0.9887 
46 1208.4l3 1208.4l3 1. 0000 1. 0002 1. 0002 
47 1256.121 1256.121 1.0000 0.9961 0.9961 
48 1045.257 1045.257 1.0000 1. 0197 1. 0197 
49 1210.188 1210.188 1. 0000 1.0217 1. 0217 




MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 6 
1985 AREA CORRECrION FACI'ORS 
( 1) (2) (3) ( 4) ( 5) 
DISTORI'ION 1978 AREA CORRECrION 
FACI'OR SCALE FACI'OR 
SEGMENT 1978 AREA 1985 AREA (1)/(2) FACI'OR (3) x (4) 
1 502.147 466.513 1. 0764 1.0000 1.0764 
2 729.889 678.055 1. 0764 1. 0000 1.0764 
3 1318.808 1239.214 1. 0642 0.9850 1. 0483 
4 1365.197 1293.977 1. 0550 0.9756 1. 0293 
5 1500.641 1425.463 1. 0527 0.9858 1. 0378 
6 2161.252 2044.764 1.0570 0.9911 1. 0475 
7 2331.578 2161.281 1. 0788 0.9880 1. 0658 
- 8 1985.981 1866.515 1. 0640 0.9885 1.0518 
9 1518.501 1414.314 1. 0737 0.9926 1.0657 
10 1819.721 1703.863 1. 0680 1. 0040 1.0723 
11 1624.030 1522.771 1. 0665 1. 0077 1. 0747 
12 1681.298 1592.956 1. 0554 1. 0049 1. 0607 
13 1482.796 1354.802 1. 0945 0.9933 1.0871 
14 1798.630 1660.521 1.0832 0.9800 1. 0615 
15 1346.508 1238.271 1.0874 1. 0056 1. 0935 
16 1836.350 1549.830 1.1849 1. 0042 1.1899 
17 2147.881 1979.003 1.0853 0.9700 1. 0527 
18 2138.139 1963.504 1. 0889 0.9862 1.0739 
19 2043.058 1917.128 1. 0657 1. 0067 1.0728 
20 1289.283 1246.597 1.0342 1. 0089 1. 0434 
21 140B.OE 1j":';'.l) '-: 1. :_"::.:: . .:. , ~ . ~ _. , ::".r;S-Ll 
22 1557.591 1445.555 1.0775 0.9006 0.9704 
31 
-
MISSOURI NATICNAL Rff:REATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 6 
1985 AREA CORRECTION FACTORS 
(1) (2) ( 3) ( 4) (5) 
DISTORrICN 1978 AREA CORRECTION 
FACTOR SCAlE FACTOR 
SEGMENT 1985 AREA 1978 AREA (1)/(2) FACTOR (3) x (4) 
23 1362.898 1240.647 1.0985 0.9090 0.9986 
24 1077.546 994.150 1.0839 0.9927 1. 0759 
25 1133.645 1054.254 1. 0753 0.9907 1. 0653 
26 965.304 925.971 1. 0425 1. 0378 1.0819 
27 621.182 582.856 1.0658 1. 0378 1.1060 
28 845.953 799.479 1.0581 0.9881 1. 0456 
29 876.155 845.804 1. 0359 0.9881 1. 0236 
30 1167.151 1083.976 1. 0767 0.9805 1.0557 
31 988.835 923.689 1. 0705 0.9742 1.0430 
32 2110.377 1915.471 1.1018 0.9730 1.0720 
33 1246.484 1155.173 1.0790 1. 0047 1. 0841 
34 743.967 693.708 1.0724 1. 0260 1.1003 
35 1123.855 1014.390 1.1079 0.9586 1.0620 
36 1432.831 1349.041 1. 0621 0.9869 1. 0482 
37 773.260 717.354 1.0779 1. 0188 1. 0982 
38 878.096 801. 848 1. 0951 0.9873 1. 0812 
39 701. 761 642.175 1. 0928 1. 0008 1. 0937 
40 779.883 709.160 1. 0997 1. 0031 1.1032 
41 935.340 842.428 1.1103 0.9915 1.1008 
42 1509.271 1397.697 l. 0798 (J.984J 1.0630 
rj", j'i_'. ~.J : -_. ~! ! .1_. " C. ,'C" 1.C38; ~~ .. 




MISOOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 6 
1985 AREA CORROCTION FACTORS 
(1) ( 2) ( 3) ( 4) (5) 
DISTORrICN 1978 AREA CORROCTION 
FACTOR SCAlE FACTOR 
SEGMENT 1985 AREA 1978 AREA (1) / (2) FACTOR (3) x (4) 
45 1006.770 940.000 1.0710 0.9887 1.0590 
46 1208.413 1117.139 1. 0817 1. 0002 1. 0819 
47 1256.121 1161. 709 1.0813 0.9961 1.0770 
48 1045.257 989.243 1. 0566 1.0197 1. 0774 
49 1210.188 1168.096 1. 0360 1. 0217 1. 0585 
50 1301.521 1219.213 1. 0675 0.9930 1. 0600 
-
) ) 
MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 7 
PLAN1MEI'ERED AREAS 
LEFT BANK AREAS 
(1) ( 2) ( 3) ( 4) (5) ( 6) (7) 
:I ',78 1978 1978 1985 1985 1985 1978 TO 1985 
t- j ,AN1MEI'ERED AREA CDRRECT. CDRRECTED PLANIME:l'~ AREA CDRRECT. CDRRECTED2 DIFFERENCE 2 
SEGHENr !,I:fA (IN)2 FACI'OR AREA (IN)2 AREA (IN) FACI'OR AREA (IN) IN AREA (IN) 
_.-
1-L 6.54 1.0000 6.540 5.98 1.0764 6.437 0.103 
2-L 11.47 1. 0000 11. 470 10.58 1.0764 11. 389 0.081 
3·-L 11.94 0.9850 11.761 11.43 1.0483 11. 982 -0.221 
" -L 9.80 0.9756 9.561 9.37 1.0293 9.645 -0.084 w 
'"" :;·-L 11.93 0.9858 11. 760 11.24 1.0378 11.664 0.096 
t.-L 34.24 0.9911 33.934 32.44 1.0475 33.983 -0.048 
'-L 27.45 0.9880 27.120 25.62 1. 0658 27.306 -0.186 
r: -L 14.82 0.9885 14.650 14.01 1. 0518 14.735 -0.086 
~-L 9.64 0.9926 9.569 9.03 1.0658 9.624 -0.055 
] lJ-L ]2.15 1. 0040 12.198 11.40 1.0723 12.224 -0.025 
:I J ·L ]0.14 1. 0077 10.218 9.96 1.0747 10.704 -0.486 
1 cL ] 2. 33 1.0049 12.390 11.85 1. 0607 12.569 -0.178 
] j -L ] 8.16 0.9933 18.038 16.54 1.0871 17.981 0.057 
l-L 27.00 0.9800 26.460 24.00 1.0615 25.476 0.984 
15--L 9.34 1. 0056 9.393 8.45 1.0935 9.240 0.152 
) ) 
MISOOURI NATIONAL Rll:REATIONAL RIVER 
GAVINS POINT DAM 'ill PONCA, NEBRASKA 
TABLE 7 
PLANIMETERED AREAS 
LEFr BANK AREAS 
(1) (2) (3) ( 4) (5) (6) (7) 
1978 1978 1978 1985 1985 1985 1978 'ill 1985 
f'LANIMfITERED AREA CORROCT. CORROCTED PLANIMETERED AREA CORROCT. CORROCTED DIFFERENCE 
SE( '1ENr AAEA (iN)2 FACI'OR AREA (IN)2 AREA (IN)2 FACI'OR AREA (IN)2 IN AREA (IN)2 
-
~
l' -L 6.07 1.0042 6.096 5.45 1.1899 6.485 -0.389 
] 
-L 13.68 0.9700 13.269 12.84 1. 0527 13.5l7 -0.248 
] 
-L 35,42 0.9862 34.932 32.16 1. 0739 34.538 0.394 
1 -L 15.80 1.0067 15.905 14.74 1.0727 15.813 0.092 
w 
V1 
2, -L 4.47 1. 0089 4.510 4.08 1. 0434 4.257 0.253 
L -L 4.752 1.0016 4.760 4.384 1. 0541 4.621 0.138 
-' ··L 7.696 0.9006 6.931 7.072 0.9704 6.863 0.068 
2 ·L 13.520 0.9090 12.290 12.720 0.9986 12.702 -0.412 
2 -L 9.600 0.9927 9.530 8.704 1.0759 9.365 0.165 
2 -L 9.792 0.9907 9.701 10.096 1. 0653 10.755 -1.054 
2, -L 1.488 1. 0378 1.544 1.408 1. 0819 1.523 0.210 
2i-L 3.584 1. 0378 3.719 3.656 1.1060 2.938 0.782 
2 -L 3.408 0.9881 3.368 7.584 1. 0456 7.930 -4.562 
2 -L 4.144 0.9881 4.095 5.344 1.0236 5.470 -1. 375 
3( ,·L 9.424 0.9805 9.240 8.656 1. 0557 9.138 0.102 
) ) ) 
MISSOURI NATIONAL REX:REATIONAL RIVER 
GAVINS POINT DAM'ID PONCA, NEBRASKA 
TABLE 7 
PLANIMETERED AREAS 
LEPr BANK AREAS 
(1) ( 2) (3) ( 4) (5) ( 6) (7) 
1978 1978 1978 1985 1985 1985 1978 'ID 1985 
PLANL~ AREA illRREcr. illRRECTED PLAN~ AREA illRREel'. illRRECl'ED DIFFERENCE 
SIMENr AHEA _ IN) FACI'OR AREA (IN) 2 AREA (IN) FACI'OR AREA (IN) 2 IN AREA (IN) 2 
~,--
:) 
-L 1;.896 0.9742 8.667 8.080 1. 0430 8.427 0.240 
-, 
-L 1".040 0.9730 16.580 15.104 1.0720 16.192 0.388 J 
:2 ,-L '1.832 1.0047 4.855 6.512 1.0841 7.060 -2.205 
]-L 4.896 1.0260 5.023 4.496 1.1003 4.947 0.076 
w 
en j -L 5.120 0.9586 4.908 3.856 1.0620 4.095 0.813 
2-L C.699 0.9869 6.611 6.309 1.0482 6.613 -0.002 
" 
-L 12.550 1. 0188 12.786 9.211 1. 0982 10.116 2.670 
oJ -L lu.880 0.9873 10.742 10.080 1. 0812 10.899 -0.156 
:3 '-L ".261 1.0008 8.268 6.528 1. 0937 7.140 1.128 
q 
--L 10.320 1.0031 10.352 8.299 1.1032 9.155 1.197 
I~' -L 1>.624 0.9915 12.517 10.608 1.1008 11. 678 0.839 
4 '-L 1! .213 0.9844 17.929 16.512 1. 0630 17.552 0.377 
Ll.3-L ( .152 0.9878 9.040 9.048 1.0387 9.398 -0.358 
,q-L 14 .181 0.9815 13.919 16.827 1. 0547 17.747 -3.828 
q')-L 14.584 0.9887 14.419 13.520 1. 0590 14.317 0.102 
) ) 
MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 7 
PLANIME:I'ERED AREAS 
LEFT BANK AREAS 
( 1) ( 2) (3) ( 4) (5) (6) (7) 
1978 1978 1978 1985 1985 1985 1978 TO 1985 
PLAN lMEI'ERED AREA CORRECI'. CORRECI'ED PLANIM8l'ERED AREA CORREel'. CORRECI'ED DIFFERENCE 
SEGMENT' \REA(INf FACTOR AREA (INf AREA (INf FACTOR AREA (INf IN AREA (INf 
Special enti fied Erosj :In Areas Along the Left Bank 
§.i te #2 James River ill ,oa 
7-B-L 9.69 0.9880 9.573 8.85 1. 0658 9.433 0.141 
f)-A-L 3.77 0.9885 3.727 3.35 1.0518 3.523 0.203 
8-1-R 0.75 0.9885 0.741 0.55 1. 0518 0.578 0.163 
w 1.24 0.9926 1.231 1.15 1. 0657 1.226 0.005 00 9-m-R 
------
Tutal s 15.45 15.272 13.90 14.760 0.512 
James Ri c Chute - Left Bank 
-----
9-Jj-L 9.04 0.9926 8.973 8.36 1.0657 8.909 0.064 
10-A-L 9.12 1.0040 9.156 8.80 1.0723 9.436 -0.279 
----
Totals 18.16 18.130 17 .16 18.345 0.064* 
.Jemes R: ~<:hute - Right Bank 
___ 0 __ -
8-IIl-L 1.83 0.9885 1.809 1. 70 1.0518 1. 788 0.021 
9-I-L 9.00 0.9926 8.933 8.53 1.0657 9.091 -0.157 
lO-:m-L 9.24 1. 0040 9.277 8.31 1.0723 8.910 0.366 
-----
'I'ota 1 s 20.07 20.019 18.54 19.789 0.387* 
*Tota1 ( lifference values does not include negative values for accreation. 
) ) ) 
MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 7 
PLANIMEl'ERED AREAS 
LEFT BANK AREAS 
(1) ( 2) ( 3) ( 4) (5) (6) (7) 
l "78 1978 1978 1985 1985 1985 1978 TO 1985 
l."fP.N~ AREA CORRECI'. CORRECrED PLAN~ AREA CORRECI'. CORRECrED2 DIFFERENCE SEG ENr At<EA (IN) FACTOR AREA (IN) 2 AREA (IN) FACTOR AREA (IN) IN AREA (IN) 2 
----
4C-L 10.811 1.0002 10.813 10.069 1.0819 10.894 -0.081 
4~-L 15.648 0.9961 15.587 13.616 1.0770 14.665 0.922 
4b-L 8.213 1.0197 8.375 7.568 1.0774 8.154 0.221 
4')-L 11. 024 1.0217 11.263 10.392 1.0585 11. 000 0.263 
w 
-.] 
50-L 8.912 0.9930 8.849 8.112 1.0600 8.599 0.251 
James Ri ' r Island 
------
--
8-I-L 2.95 0.9885 2.916 2.75 1.0518 2.892 0.024 
8 I-R 0.77 0.9885 0.761 0.60 1. 0518 0.631 0.130 
S I-L 9.39 0.9926 9.321 8.55 1.0657 9.112 0.209 
9 [-R 5.14 0.9926 5.102 4.52 1. 0657 4.817 0.285 
10 I-L 10.50 1.0040 10.542 9.42 1.0747 10.124 0.418 
10 [-R 4.62 1. 0040 4.638 4.75 1.0747 5.105 -0.467 
TCIi'lls 33.37 33.280 32.682 1. 065* 
*']' ,tal c i- Dj fference values dces not include negative values for accreatidm. 
, ) ) 
MISSOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINT DAM 'lD PONCA, NEBRASKA 
TABLE 7 
PLANIMETERED AREAS 
LEPI' BANK AREAS 
( 1) ( 2) ( 3) ( 4) (5) (6) (7) 
1978 1978 1978 1985 1985 1985 1978 'lD 1985 
PLAND'.~ AREA mRREcr. mRRECTED2 PLAN~ AREA mRREcr. mRRECTED2 DIFFERENCE 2 SEGMENr 'illEA ( ~ FAC'lDR AREA (IN) AREA (IN) FAC'JDR AREA (IN) IN AREA (IN) 
Site #2H 
L2-B-L ] 872 1.0049 1.881 1. 792 1.0607 1.901 -0.020 
13-L 18 160 0.9933 18.038 16.544 1.0871 17.986 0.052 
14-A-L 3 600 0.9800 3.528 2.784 1. 0615 2.955 0.573 
---['otals 23 632 23.447 21.120 22.842 0.625* 
w 
u:> 
Si (." #4i' 
_._---_. 
17-fJ-L 8 03 0.9700 7.789 7.60 1.0527 8.001 -0.212 
Sit,_Jll j.crhli.e Area 
17-C-L 4.730 0.9700 4.588 4.330 1.0527 4.558 0.030 
] 8-",-L 25.696 0.9862 25.342 23.632 1.0739 25.379 -0.037 
.. 
._-
Tot· .. ls 30.426 29.930 27.962 29.937 0.030* 
sgc #4 -:lCl~( unty Park Area 
2l--,:-L 2 928 1.0016 2.933 2.688 1. 0541 2.833 0.100 
22 7 696 0.9006 6.931 7.072 0.9704 6.863 0.068 
2~) i -L 2.736 0.9090 2.487 2.992 0.9986 2.988 -0.501 
'Tt.;::,.ls 13.360 12.351 12.752 12.684 0.168* 








MISSOURI NATICNAL RE:REATIONAL RIVER 
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0.9869 2.250 1.992 1.0482 2.088 0.162 
37-L 1 ~.55 1.0188 12.786 9.211 1.0982 10.116 2.670 
38--1, 1 l. 88 0.9873 10.742 10.869 1. 0812 11. 752 -1. 010 
._-_.- '-'--"-"-----=--=-=-'-"-----=-::..:....:-=---=-"-'--'=-------"'-'-"'==-----==-'--'-'''-''------'''-'-''=-
1"otills 2 ;.71 25.779 22.072 23.955 2.832* 
















MISSOORI NATIONAL ROCREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 7 
PLANIM8I'ERED AREAS 
LEFT BANK AREAS 
( 2) (3) ( 4) 
1978 1978 1985 
AREA CORRECl'. CORRECI'ED PLAN~ 
FAC'IDR AREA (IN) 2 AREA (IN) 




































*'l'otal "j Diff ,once values does not include negative values for accreation. 
( 6) 
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1978 TO 1985 
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MISSOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 7 
PLANIME:l'ERED AREAS 
RIGHT BANK AREAS 
(1) (2) (3) ( 4) (5) (6) (7) 
1918 1978 1978 1985 1985 1985 1978 TO 1985 
PU,N~ AREA CORROCT. CORROCI'ED PLAN~ AREA CORROCT. CORROCI'ED DIFFERENCE 
C;EG -1EN'l' ARl:~". (IN) FACTOR AREA (IN) 2 AREA (IN) FACTOR AREA (IN) 2 IN AREA (IN) 2 
-~-~--
1 -R 1.82 1.0000 1.82 1.65 1. 0764 1. 776 0.044 
2-R ~.56 1. 0000 4.56 4.17 1. 0764 4.489 0.071 
3-R 11.86 0.9850 11.682 10.95 1.0483 11.479 0.204 
4-R 
., ,4.70 0.9756 14.342 13.94 1.0293 14.349 -0.007 
tv 
5-R .'0.55 0.9858 20.258 19.69 1.0378 20.434 -0.176 
6-R 6.15 0.9911 6.095 5.90 1.0475 6.180 -0.085 
7-R j '\ • 51 0.9880 15.323 13.67 1.0658 14.570 0.754 
8-R '7.95 0.9885 17.744 16.30 1. 0518 17.143 0.600 
9-R 4.82 0.9926 4.784 4.69 1. 0657 4.998 -0.214 
lO--R 6.99 1. 0040 7.018 6.25 1.0723 6.702 0.316 
ll-R 6.46 1. 0077 16.587 15.19 1. 0747 16.325 0.262 
12-R ,5.40 1. 0049 15.476 13.89 1.0607 14.732 0.743 
13-R L14 0.9933 4.112 3.53 1.0871 3.838 0.275 
U-R 1.67 0.9800 7.517 6.94 1. 0615 7.367 0.150 
15-R 1. 99 1. 0056 15.074 13.35 1.0935 14.599 0.476 
) ) ) 
MISSOORI NATIONAL RECREATICNAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 7 
PlJINIMEI'ERED AREAS 
RIGHT BANK AREAS 
:1) ( 2) ( 3) ( 4) ( 5) ( 6) (7) 
,978 1978 1978 1985 1985 1985 1978 TO 1985 
'lAN~ AREA CORRECT. CCRRECl'ED PlJIN~ AREA CCRRECT. CCRRECl'ED DIFFERENCE 
SEt":;':'1F1'ifll ,REA (IN_)_ FACl'OR AREA (IN) 2 AREA (IN) FACTOR AREA (IN) 2 IN AREA (IN) 2 
---~--
16'-R 25.43 l. 0042 25.537 22.76 1.1899 27.081 -1.544 
li-R 11.88 0.9700 11. 523 10.74 1.0527 11.306 0.217 
L -R 8.24 0.9862 8.126 6.95 1. 0739 7.464 0.663 
l';-R 4.80 1. 0067 4.832 4.27 1.0728 4.581 0.251 
"'" w 2, 
-R 2.960 1. 0089 2.986 2.67 1.0434 2.786 0.200 
'-R 10.96 1. 0016 10.978 10.192 1. 0541 10.744 0.234 
-, 
-R 10.336 0.9006 9.309 8.544 0.9704 8.292 1.018 
-
;> 
-R 9.952 0.9090 9.046 6.432 0.9986 6.423 2.624 
L: -R 1.296 0.9927 1.287 1.104 1.0759 1.188 0.099 
:~ I 
-R 4.320 0.9907 4.280 3.904 1.0653 4.159 0.121 
2( -R 10.656 1. 0378 11.059 10.272 1.0819 11.113 -0.054 
-, 
~ 'R 5.024 1.0378 5.214 4.88 1.1060 5.397 -0.184 
2r 'R 6.096 0.9881 6.024 5.792 1. 0456 6.056 -0.032 
2~j ~R 10.736 0.9881 10.609 10.048 1.0236 10.285 0.324 
30'R '8.368 0.9805 8.205 7.024 1. 0557 7.415 0.789 
) ) 
MISSOURI NATICNAL ROCREATIONAL RIVER 
GAVINS POINT DAM 'ID PONCA, NEBRASKA 
TABLE 7 
PLANIMETERED AREAS 
RIGHT BANK AREAS 
(1) ( 2) (3) ( 4) (5) (6) (7) 
) ~r;'8 1978 1978 1985 1985 1985 1978 'ID 1985 
LU'I1ME'I, ~ AREA CORROCT. CORRECl'ED PLAN~ AREA CORROCT. CORRECl'ED DIFFERENCE 
;EGMENr 'HI:' (IN_i_ FAC'IDR AREA (IN) 2 AREA (IN) FAC'IDR AREA (IN) 2 IN AREA (IN) 2 
---
-l-R 6.368 0.9742 6.204 6.272 1.0430 6.541 -0.337 
:2-R 10.640 0.9730 10.353 11.856 1.0720 12.710 -2.357 
;3-R 11.744 1. 0047 11. 799 3.968 1.0841 4.302 7.497 
;4-R 11.392 1. 0260 11. 688 10.288 1.1003 11. 320 0.370 
..,. 
'" j5-R 10.085 0.9586 9.667 8.875 1. 0620 9.425 0.242 
:6-R 17.696 0.9869 17.464 16.176 1. 0482 16.955 0:509 
;7-R 2.613 1.0188 2.662 2.960 1.0982 3.251 -0.589 
IS-R 3.312 0.9873 3.270 2.208 1. 0812 2.387 0.883 
19-R 2.027 1.0008 2.029 1.173 1. 0937 1.283 0.746 
:O-R 1.061 1.0031 1.064 1.307 1.1032 1.442 -0.378 
'11-R 4.841 0.9915 4.800 4.283 1.1008 4.715 0.085 
;2-R 12.752 0.9844 12.553 11. 477 1. 0630 12.200 0.353 
,3-R 6.896 0.9876 6.812 6.336 1. 0387 6.581 0.230 
,14-R 5.936 0.9815 5.826 5.291 1.0547 5.580 0.246 
·:S-R 0.571 0.9887 0.565 0.459 1.0590 0.486 0.079 
) ) ) 
MISOOURI NATICNAL REx:::REATIONAL RIVER 
GAVINS POINT DAM ro PONCA, NEBRASKA 
TABLE 7 
PLIINIMETERED AREAS 
RIGHT BANK AREAS 
(1) ( 2) ( 3) ( 4) (5) (6) (7) 
1978 1978 1978 1985 1985 1985 1978 ro 1985 
PLANIME1.'BRED AREA CORROCT. CORRECI'ED PLIINIMETERED AREA CORROCT. CORRECI'ED DIFFERENCE 
::;E(.~'-1.ENr ARB\ (IN)2 FACTOR AREA (IN)2 AREA (INi 2 FACTOR AREA (IN)2 IN AREA (IN)2 
--------
4C~~R 6.667 1.0002 6.668 4.885 1.0819 5.285 1.383 
~J'-R 11.536 0.9961 11. 491 10.315 1.0770 11.110 0.381 
·J,;~R 7.461 1.0197 7.608 10.347 1.0774 11.148 -3.540 
lJ ~).- R 8.293 1.0217 8.473 11.355 1.0585 12.019 -3.546 
." 
lJl 
:.)0 ·R 17.413 0.9930 17 .291 16.651 1.0600 17.650 -0.360 
t.~ouL IsJ .,-d 
. ----~-
] 8·~ ,-L 0.31 0.9862 0.306 0.18 1. 0739 0.193 0.112 
i3-- :'-R 1. 00 0.9862 0.986 0.74 1. 0739 0.795 0.192 
):;-'-.l,-L 6.95 1. 0067 6.996 5.9 1.0728 6.329 0.667 
L9-I-R 5.00 1. 0067 5.033 4.47 1.0728 4.795 0.238 
:!O-I-L 6.40 1.0089 6.457 6.23 1. 0434 6.500 -0.044 
'O-I-R 7.13 1.0089 7.193 6.20 1. 0434 6.469 0.724 
'1-I-L 0.848 1. 0016 0.849 0.592 1.0541 0.624 0.225 
:'1-I-R 1.648 1.0016 1.651 1.488 1. 0541 1.569 0.082 
--~---.--., 
'LOtals 29.286 29.471 25.80 27.275 2.240* 
'Total l" Difrerence values does not include negative values for accreation. 
) ) ) 
MISSOURI NATIONAL REX.:REATIONAL RIVER 
GAVINS POINI' DAM 'TO PONCA, NEBRASKA 
TABLE 7 
PLANIMEI'ERED AREAS 
RIGHT BANK AREAS 
(1) ( 2) ( 3) ( 4) (5) ( 6) (7) 
197', 1978 1978 1985 1985 1985 1978 'TO 1985 
PIA, IMEI'ERED AREA CORRECT. CORRECI'ED PLANIMEI'ERED AREA CORRECT. CORRECl'ED DIFFERENCE 
SLGMENT ARE, (IN)2 FACrOR AREA (IN)2 AREA (IN) 2 FACrOR AREA (IN)2 IN AREA (IN)2 
S"ecia1 Ident Eied Erosion Areas along the Right Bank 
Site #1 - Ycu" ton Reach Area 
::--B-R 12.10 0.9858 11.928 11.58 1.0378 12.017 -0.089 
('-R 6.15 0.9911 6.095 5.90 1. 0475 6.180 -0.085 




'r{JL-11s B.28 32.872 30.70 32.288 0.759* 
Sit,e #2L, 
I -B-R 9.73 1.0077 9.805 8.73 1.0747 9.383 0.423 
1 '--]\-R L2.19 1.0049 12.250 11.08 1.0607 11. 752 0.498 
_La1s 21. 92 22.055 19.81 21.135 0.921 
Si 1_, #31, 
- --
J i ';-R 1.57 0.9800 1.539 1.35 1. 0615 1.433 0.106 
:4.99 1. 0056 15.074 13.35 1.0935 14.599 0.476 
i_--,-R 
-7.87 1. 0042 17.943 15.36 1.1899 18.276 -0.331 
" L-ls '4.43 34.558 30.06 34.308 0.582* 
*'!--;ial G,- DifL:xence values does not include negative values for accreation. 
) ) ) 
MISffiURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 7 
PIJ\NIMRrERED AREAS 
RIGHI' BANK AREAS 
( 1) ( 2) (3) ( 4) (5) ( 6) (7) 
19-/8 1978 1978 1985 1985 1985 1978 TO 1985 
PU\N~ AREA CORREel'. CORRECl'ED PIJ\N~ AREA CORREel'. CORRECI'ED DIFFERENCE 
Sb,1ENI' AREA (IN) FACTOR AREA (IN)2 AREA (IN) FACroR AREA (IN) 2 IN AREA (IN) 2 
r~-; ::2 #5 - No:th Alabama Area 
L :-B-R 6.096 0.9700 5.913 4.880 1. 0527 5.137 0.776 
:2 -R 9.952 0.9862 9.815 6.432 1.0739 6.908 2.907 
;)-R 1.296 1. 0067 1.304 1.104 1.0728 1.184 0.120 
l' ·--R 4.320 1. 0089 4.358 3.904 1.0434 4.073 0.285 
"'" -.J .c,-.l\.-R 2.064 1. 0016 2.067 1.856 1. 0541 1.956 0.111 
-_.-
'i'· tals 23.728 23.458 18.176 19.259 4.199 
:;jte #5A 
,,:I-B-R 3.376 0.9881 3.336 2.928 1.0236 2.997 0.339 
jlJ-R 8.368 0.9805 8.205 7.024 1. 0557 7.415 0.789 
3 L-A+R 1. 744 0.9742 1.699 1.584 1. 0430 1.652 0.047 
j':-.JtaJ S 13.49 13.240 11. 536 12.064 1.175 
Site #6A 
32-B-R 5.520 0.9730 5.371 5.968 1.0720 6.398 -1. 027 
33-R 11.744 1.0047 11. 799 3.968 1.0841 4.302 7.497 
34-.l\.-R 3.184 1.0260 3.267 2.800 1.1003 3.081 0.186 
----_. 
Totals 20.448 20.436 12.736 13.780 7.683* 
'Total of Difference values does not include negative values for accreation. 
) ) ) 
MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINr DAM 'IO PONCA, NEBRASKA 
TABLE 7 
PLANIME:l'ERED AREAS 
RIGHT BA."JK AREAS 
(1) ( 2) ( 3) ( 4) (5) (6) (7) 
1978 1978 1978 1985 1985 1985 1978 'IO 1985 
rLAN~ AREA CORRECT. CORRECI'ED PLANIME."I'EpID AREA CORRECT. CORRECI'ED DIFFERENCE 2 
SEGMENJ: ,REA (IN) FACIDR AREA (IN) 2 AREA (IN) FACrOR AREA (IN) 2 IN AREA (IN) 
----
Site #~ '101cano Hill Area 
37-R 2.613 1.0188 2.662 2.960 1.0982 3.2507 -0.589 
38-R 3 _312 0.9873 3.270 2.208 1. 0812 2.3874 0.883 




952 7.961 6.341 6.921 1. 629* 
(X) 
Site #3" 
44-B-P 192 0.9815 2.151 1.904 1. 0547 2.008 0.143 
45-R 571 0.9887 0.565 0.459 1. 0590 0.486 0.079 
46--R 667 1. 0002 6.668 4.885 1.0819 5.285 1.383 
47--:-\-1, 472 0.9961 4.454 3.552 1.0770 3.826 0.629 
-----~ 
Tolll, 1 902 13.839 10.800 11.605 2.234 
Si-h-~ i -, 
-----
48-R , 461 1. 0197 7.608 10.347 1.0774 11.148 -3.504 
S1 L~ Ji i I 
49-13- t 904 1. 0217 7.054 7.264 1.0585 7.689 -0.635 
'50-[J...·- 3 872 0.9930 3.845 3.616 1.0600 3.833 0.012 
----
Totals 10.776 10.898 10.880 11.522 0.012* 
''!',A-al of Difference values does not include negative values for accreation. 

-MISSOURI NATIONAL REO<El\TIONAL RIVER 
GAVINS POINI' DAM TO PONCA, NEBRASKA 
TABLE 8 
LEFT BANK EROSION RATES: 21 APRIL 1978 TO 10 AUGUsr 1985 
BASE YEAR ADJUSTMENl' FACTOR = 0.9974245 
SEGMENl' SEGMENl' 
PERIOD OF LENGI'H OF ACRES wsr EROSION EROSION 
1960 SEGMENl' REXnRD SEGMENl' INSEGMENl' RATE RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC/YR) (AC/MI/YR) 
789.88 
17-L 7.31 2.44 0 0 0 
787.44 
18-L 7.31 1.56 9.02 1.23 0.79 
785.88 
19-L 7.31 2.00 2.11 0.29 0.14 
783.88 
20-L 7.31 1.12 5.79 0.79 0.71 
782.76 
21-L 7.31 1.18 3.16 0.43 0.37 
781.58 
22-L 7.31 1.58 1.56 0.21 0.13 
780.0 
23-L 7.31 0.97 0 0 0 
779.03 
24-L 7.31 0.78 3.78 0.52 0.66 
778.25 
25-L 7.31 0.98 0 0 0 
777.27 
26-L 7.31 0.07 0.48 0.07 0.94 
777.20 
27-L 7.31 0.98 17.91 2.45 2.50 
776.22 
28-L 7.31 loll 0 0 0 
775.11 
29-L 7.31 0.69 0 0 0 
774.42 
30-L 7.31 1.19 ?34 fl.?2 0.27 
773.23 
., ~ 2:: ' ,-.-),.,--:~ I • __ . ~. ,".' J.ve: 
772.38 
32-L 7.31 1.38 8.88 , ~~ O.8~ ...L. .. L.L. 
771.0 
50 
,- MISSOURI NATIONAL RrrREATIONAL RIVER 
GAVINS POINT DAM 'ID PONCA, NEBRASKA 
TABLE 8 
LEFT BANK EROSION RATES: 21 APRIL 1978 'ID 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FAC'IDR = 0.9974245 
SEGMENT SEGMENT 
PERIOD OF LENGTH OF ACRESWST EROSION EROSION 
1960 SEGMENT RrrORD SEGMENT IN SEGMENT RATE RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC/YR) (AC/MI/YR) 
771.0 
33-L 7.31 1.23 0 0 0 
769.77 
34-L 7.31 0.83 1. 74 0.24 0.29 
768.94 
35-L 7.31 1.21 18.62 2.55 2.10 
767.73 
36-L 7.31 1.33 0 0 0 
766.40 
37-L 7.31 0.80 61.14 8.36 10.45 
765.60 
38-L 7.31 0.73 0 0 0 
764.87 
39-L 7.31 1.22 25.83 3.53 2.90 
763.65 
40-L 7.31 0.93 27.41 3.75 4.03 
762.72 
41-L 7.31 0.90 19.21 2.63 2.92 
761. 82 
42-L 7.31 1.38 8.63 1.18 0.86 
760.44 
43-L 7.31 0.54 0 0 0 
759.90 
44-L 7.31 1.34 0 0 0 
758.56 
45-L 7.31 0.94 2.34 0.32 0.34 
757.62 
46-L 7.31 0.76 0 0 0 
756.86 
.-, r .~" 
/;)";.00 




-MISSOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 8 
LEFT BANK EROSION RATES: 21 APRIL 1978 TO 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FACTOR = 0.9974245 
SEGMENT 
PERIOD OF LENGTH OF ACRESWsr EROSION 
1960 SEGMENT ROCORD SEGMENT IN SEGMENT RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC/YR) 
755.0 
49-L 7.31 1.44 6.02 0.82 
753.56 
50-L 7.31 1.39 5.75 0.79 
752.17 








** Totals are values for the entire left bank reach of 58.15 miles. 










Special Identified Erosion Areas along tbe Left Bank 
801.99 





MISSOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINT DAM 'ro PONCA, NEBRASKA 
TABLE 8 
LEFT BANK EROSION RATES: 21 APRIL 1978 'ro 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FACTOR = 0.9974245 
SEGMENT SEGMENT 
PERIOD OF LENGTH OF ACRESWsr EROSION EROSION 
1960 SEGMENl' ROCORD SEGIENr IN SEGMENT RATE RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC/YR) (AC/MI/YR) 
James River Chute (J .R.C.) 
2.36 
J.R.C.L.B. 7.31 2.14 1.47 0.20 0.09 
0.22 
2.47 
J.R.C.R.B. 7.31 2.04 8.86 1.21 0.59 
0.43 
- 795.42 
Site #2B 7.31 1.61 14.31 1.96 1.22 
793.81 
789.63 
Site #4A 7.31 0.95 0 0 0 
788.68 
788.68 
Site #3 7.31 2.3 0.69 0.09 0.04 
786.38 
782.23 
Site #4 7.31 2.39 3.85 0.53 0.22 
779.84 
777.92 
Site #6 7.31 1. (j~ .1O.-IJ L.:.~~ 1 .. 33 
776.03 
- MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM 'TO PONCA, NEBRASKA 
TABLE 8 
LEFT BANK EROSION RATES: 21 APRIL 1978 'TO 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FACTOR = 0.9974245 
SEGMENT SEGMENT 
PERIOD OF LENGTH OF ACRES LDST EROSION EROSION 
1960 SEGMENT RECORD SEGMENr IN SEGMENr RATE RATE 
RIVER MILE NO. (YEARS) (MILES) REAaI (AC/YR) (AC/MI/YR) 
773.57 
Site #7 7.31 1.50 12.66 1. 73 1.15 
772.07 
769.19 




Site #7A 7.31 1.28 64.87 8.87 6.93 
765.49 
765.49 
Site #10 7.31 2.18 45.50 6.22 2.86 
763.31 
753.76 




-MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 9 
RIGHI' BANK EROSICN RATES: 21 APRIL 1978 TO 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FACTOR = 0.9974245 
SEGMENT SEGMENT 
PERIOD OF LENGTH OF ACRES LOST EROSION EROSION 
1960 SEGMENT RECORD SEGMENT IN SEGMENT RATE RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC/YR) (AC/MI/YR) 
810.26 
1-R 7.31 1.18 1.01 0.14 0.12 
809.08 
2-R 7.31 0.61 1.63 0.22 0.36 
808.47 
3-R 7.31 1.01 4.67 0.64 0.63 
807.46 
4-R 7.31 1.71 0 0 0 
805.75 
-
5-R 7.31 1.03 0 0 0 
804.72 
6-R 7.31 1.39 0 0 0 
803.33 
7-R 7.31 1.63 17.26 2.36 1.45 
801. 70 
8-R 7.31 1.55 12.82 1. 75 1.13 
800.15 
9-R 7.31 1.06 0 0 0 
799.09 
10-R 7.31 0.95 7.24 0.99 1.04 
798.14 
ll-R 7.31 1.24 6.00 0.82 0.66 
796.90 
12-R 7.31 1. 87 17.01 2.33 1.24 
795.03 
13-R 7.31 1.01 6.30 0.86 0.85 
794.02 
792.75 
,) ~ ~ _. 
I-,..J...~~...-




MIS9JURI NATIONAL REX:REATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 9 
RIGHT BANK EroSION RATES: 21 APRIL 1978 TO 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FACIOR = 0.9974245 
SEGMEN!' SEGMENT 
PERIOD OF LENGTH OF ACRESLOsr EROSION EroSION 
1960 SEGMENT ROCORD SEGMENT IN SEGMENT RATE RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC/YR) (AC/MI/YR) 
789.73 
17-R 7.31 2.22 4.97 0.68 0.31 
787.51 
18-R 7.31 1.46 15.18 2.08 1.42 
786.05 
19-R 7.31 1.92 5.75 0.79 0.41 
784.13 
20-R 7.31 1.24 4.58 0.63 0.51 
782.89 
-
21-R 7.31 1.37 5.36 0.73 0.54 
781.52 
22-R 7.31 1.20 23.31 3.19 2.66 
780.32 
23-R 7.31 1.36 60.08 8.22 6.04 
778.96 
24-R 7.31 0.42 2.27 0.31 0.74 
778.54 
25-R 7.31 0.94 2.77 0.38 0.40 
777.60 
26-R 7.31 0.94 0 0 0 
776.66 
27-R 7.31 0.41 0 0 0 
776.25 
28-R 7.31 1.09 0 0 0 
775.16 










MISSOURI NATIONAL ROCREATIONAL RIVER 
GAVINS POINr DAM ro PONCA, NEBRASKA 
TABLE 9 
RIGHI' BANK EroSION RATES: 21 APRIL 1978 ro 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FAClDR = 0.9974245 
SEGMENT SEGMENT 
PERIOD OF LENGl'H OF ACRES lOST EroSION EroSION 
1960 SEGMENT RECORD SEGMENT' IN SEGMENT RATE RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC/YR) (AC/MI/YR) 
770.64 
33-R 7.31 0.91 171. 66 23.48 25.81 
769.73 
34-R 7.31 0.78 8.43 1.15 1.48 
768.95 
35-R 7.31 1.03 5.54 0.76 0.74 
767.92 
36-R 7.31 1. 78 11.65 1.59 0.90 
766.14 
,- 37-R 7.31 0.64 0 0 0 
765.50 
38-R 7.31 0.80 20.22 2.77 3.46 
764.70 
39-R 7.31 0.56 17.08 2.34 4.17 
764.14 
40-R 7.31 1.47 0 0 0 
762.67 
41-R 7.31 0.75 1.95 0.27 0.36 
761. 92 
42-R 7.31 1.38 8.08 1.11 0.80 
760.54 
43-R 7.31 0.90 5.27 0.72 0.80 
759.64 
44-R 7.31 0.91 5.63 0.77 0.85 
758.73 
45-R 7.31 0.27 1.81 0.25 0.92 
758.46 
<± • -~ ...- ".~J 
756.cO 
1""' -, 7. J.: ' i ' .. 1 ' ~.53 ~= I - ': u. 
;1.---, 
. -........... ~ 




MISSOURI NATIONAL RECREATIONAL RIVER 
GAVINS POINT DAM TO PONCA, NEBRASKA 
TABLE 9 
RIGHT BANK EROSICN RATES: 21 APRIL 1978 TO 10 AUGUST 1985 
BASE YEAR ADJUSTMENT FACroR = 0.9974245 
SEGMENl' 
PERIOD OF LENGTH OF ACRES WST EROSION 
1960 SEGMENT ROCORD SEGMENT IN SEGMENT RATE 
RIVER MILE NO. (YEARS) (MILES) REACH (AC!YR) 
754.83 
49-R 7.31 0.98 0 0 
753.85 
50-R 7.31 1.51 0 0 
752.34 








**Totals are values for the entire right bank reach of 57.92 miles. 
Goat Island 
786.4 
Goat Island L.B. 7.31 4.04 22.99 3.14 0.78 
782.36 
786.4 
Goat Island R.B. 7.31 4.04 28.30 3.87 0.96 
782.36 
i I ) (j 
Special Identified Erosion Areas 
805.46 
Site #1 7.31 3.72 17 .38 2.38 0.64 
801. 74 
J:)I._,~ 
Site #2A 7.31 2.15 21.09 2.88 1.34 
795.37 
58 
